Liver transplantation is a current definitive treatment for those with end-stage liver disease. Hepatic encephalopathy is a common complication of hepatic failure, which can be improved and aggravated by various causes. It is important to differentiate hepatic encephalopathy from other diseases causing brain dysfunction such as cerebral hemorrhage, which is also related to high mortality after liver transplant surgery. A 37-year-old patient was presented with acute liver failure and high ammonia levels and seizure-like symptoms. Computed tomography (CT) of his brain showed mild brain atrophy, regarded as a symptom of hepatic encephalopathy, and treated to decrease blood ammonia level. Deceased donor liver transplantation was performed and liver function and ammonia level normalized after surgery, but the patient showed symptoms of involuntary muscle contraction and showed loss of pupil reflex and fixation without recovery of consciousness. Brain CT showed brain edema and bilateral cerebral infarction, and the patient died after a few days. The purpose of this case report is to emphasize the importance of preoperative neurological evaluation, careful transplantation decision, and proper perioperative management of liver transplantation in patients with acute hepatic encephalopathy.
After liver transplant surgery from a brain dead donor, nervous system complications occur at a rate of 10 to 75% and ¹ are known to increase the patients' morbidity and mortality. This case report is to determine the neurological evaluation, diagnosis, and treatments that may be attempted before performing liver transplant surgery in patients with liver failure accompanied by hepatic encephalopathy.
CASE
A 37-year-old male patient was transferred to the hospital with the toxic hepatitis. This patient had chronic alcoholic hepatitis and diabetes and he had been drinking water boiled with burdock (Arctium lappa) and bitter melon for 10 days before After lactulose enema treatment, the blood ammonia level was reduced to 166 umol/L but it increased rapidly, which resulted in the patient being placed on ventilator after endotracheal intubation and application of continuous renal replacement therapy (CRRT) to reduce the blood ammonia level.
The next day, a brain-dead patient matching our study patient was identified and the patient was prepared for an emergency liver transplantation.
One hour before entering the operating room, seizure-like symptoms such as myoclonic seizure on the left leg, blinking eyelids and eyeball deviation were observed for 5 minutes. At that time, the mean arterial blood pressure was maintained stably at 70 mmHg. The seizure symptoms dis- After entering the operating room, the patient still showed the same symptoms. After anesthetic induced using IV anesthesia (Propofol 50 mg IV), the anesthetic condition was maintained using the inhalation anesthetic Desflurane.
Blood tests were performed at the intraoperative pre-anhepatic phase, the anhepatic phase, and the neo hepatic phase, and ammonia levels were determined to be 240, 209, and 182 umol/L respectively (Table 1) . BIS (Bispectral index), which monitors the anesthetic depth through an electroencephalogram analysis, was attached before anesthetic induction, and the initial value was identified as 84. The values were maintained between 30 and 55 for the first 2 hours after starting the surgery, and it was identified as 0 right before liver extraction at 4 hours of surgery. Subsequently, the BIS value was less than 10 and from 30 minutes after refusion until the end of surgery, it continued to be 0. The patient's systolic arterial blood pressure during the surgery was 90-100 mmHg and higher. The mean arterial blood pressure was 50-85 mmHg and over, the heart rate was 75-95 bpm, oxygen saturation was 97-100%, and the body temperature was maintained at 36.0 ºC and over.
The total operation time took 7 hours and 30 minutes ( Table 2) . While maintaining the endotracheal intubation, the patient was sedated with continuous intravenous infusion with dexmedetomidine and remifentanil and moved to the intensive care unit. Even during the sedation after entering the intensive care unit, he showed symptoms of involuntary muscle contraction, so an additional 2 mg of Lorazepam IV was given. One day after surgery, the blood tests showed the ammonia level reduced to less than 150 mol/L so the administration of sedative was stopped. The consciousness of the patient was checked by attempting to wake the patient, but the patient was in a semi-coma. For 2 hours after being moved to the intensive care unit, the arterial blood pressure and heart rate were maintained high at 140-180/50-80 mmHg and 100-125 times/min, respectively, so 6 mg/hr of Nicardipine was injected by drip infusion, and as a result, the arterial blood pressure and heart rate were maintained stably at 120-130/50-70 mmHg and 60-100 times/min.
However, at 12 hours after the surgery, the blood pressure and heart rate were reduced to 60/40 nnHg and 60 bpm and the patient's pupils were fully dilated (5 mm, both sides) and fixed. The drip infusion of Nicardipine was discontinued.
After 0.2 mcg/kg/min of Norepinephrine was given, the arterial blood pressure and heart rate recovered to 120-140/65-80 mmHg and 80-90 times/min, respectively. In order to determine the cause of hypotension, the patient's body fluid and hemodynamic status were checked and heart function was evaluated through removable transthoracic echocardiography, but no abnormal findings were observed. To find out the cause of pupil dilation and fixation, emergency brain computed tomography was performed and as a result, the findings of severe cerebral edema and bilateral cerebral infarction were identified (Fig. 2 ).
For brain edema treatment, 15% Mannitol (1g/kg) was injected intravenously. A consultation with the neurosurgery department about the patient's case determined that it would difficult to prevent the irreversible progression of brain edema, and impossible to treat. Eventually, the patient was pronounced as brain dead at 9 days after the surgery. Despite these attempts, increased intracranial pressure is not well-controlled, hypothermia therapy may be considered. 16, 17 In this patient, if the severe brain comma con- 
